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tAbstract 
• * 

— • 

Fifty-three deaf and thirty-^hree hearing college .students 
observed a videotaped lecture followed by a fifteen-minute 
period of reviewing prepared class notes. Two days later half of 
each group again reviewed the notes »*bef ore taking a test measur- 
ing learning outcomes in four a^eas: 1) recall, 2) recognition, 
3) concept acquisition', and 4) problem solving. Multivariate 
analysis of variance showed that repeated review was much more 
helpful to deaf students than to hearing students on the recall 
and recognition measures but not on the higher level learning 
outcomes. It was further shown that hearing students outperform- 
ed deaf students on each of the four -"dependent measures. *It wa& 
concliided that repeated review is more beneficial to deaf than to, 
hearing students and that it selectively affects memory tasks 
(recall, recognition) mor^ than tasks requiring higher' level 
processing' (concept acquisition, probLem solving) . 
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The Effects, of Reviewing Class Notes 
for Deaf and Hearing Students 



Most <leaf college students have difficulty taklfig their own 
lecture jiotes. This difficulty *stems from the language deficit 
caused by the early oaset of <ieafness^ as well as the practical ' 
problem of having to focus attention on ar\ interpreter. Unlike 

' ^ " 4 • 

tha hearing student, a deaf atudent cannot process infoTmatiop 

.auditorily 'while rec9rding it on paper. For these » reasons , it is 

common for deaf students to be provided with a notetaker when 

enrolled in a class with hearing student^. Although the. practice 

* * * - » , 

of providing not^s to deaf studeuts is well accepted among "edu- 

catoirs, Jthere has been no systematic research conducted to deter- 

mine the instructional effects of class notes on deaf students 

Researcj;i with hearing students would BCiggest tha<j;iie ^ct of 

reviewing class nptes facilitates "students ^ ability tso i^call the 

information presented in^the* lecture (Carter & Van Matre, 1975; 

iSiVesta &^Gray^ 1972; Fishei? & Harris, 1^3). In each of these 

studies students who reviewed the class no4:es outperformed those 

who did not. Performance, however, was measured 89le.ly by tdsts ' 

of recall. No attempt was' made to mea&ure the more complex 

learning outcomes of concept acquisition and problem solving. 

There are two important reasons for including these higher level 
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'tasks In research on prose learning and ^ore peclf Ically re- 
search on class notes. First, Instructional theory Implies that ^ 
certain Learner behaviors should facilitate performance on 
specified learning tasks (Merrill, 1971; Gagne, 1970; 1971; 

. 1971a). In the ca^e of review (or rehearsal) the learner should 
show the most Improvement on tasks which emphasize memory (recall 
and recqgnitlon) . Since con6ei|t acquisition ai)d problem solving^ 
requirfe higher level processltigV the act of reviewing should have 
a positive effect on learner perform^ncfe^ but the ect should be 
less pronounced. Second, most .college Instruction focuses on the 

_vmore complex learning tasks of concept acquisition .atid problem 

"^^s^tATing. if the research on cla'ss notes Is to be of maximum. 

' relevance In the classroom, attempts mqst be made .to measure 
types of learning te£cher'6 are expecting from their students. 
Th^ purpose of this study was to measure the effects of 

-reviewing* class notes on , four learning outcomes: recognition, 
recall, concept acquisition and problem solving. It wa*& predict- 
ed that the act of review woul^ fac^i^ate perfoi^nce on all 
¥our learning outcomes for both deaf and hearing students. It 
was further predicted that review would -selectively affect the 
memory tasks (recall ^nd recognition) more heavily than the taska 
''requiring higher level processing (concept acquisition, problem ^ 
solving)* The final predict4.on was that hearing students would 
outperform deaf students on each of the dependent measures 
(Walter, 1977). • ' , 
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Method 



The subjects In this stuciy -Included 53 deaf and 33 hearing * 

college age students. The students were drawn from lintroductory 

♦ 

r 

psychology classes. The deaf students*were all students' at the ^ 
National Technical Institute for the Deaf ^ Roche^er , New Yprk. 
Hearing students were attending itochester Institute of Techrfoldgy. 

The experlift^nt was co^duct^d in 'two 'sessions. In th^ first 
session all studeftts viewed a 23-mlnuta videotaped lecture\on 
behivior^ psychology. The script for the lecturfe was*speclf-* 
ically written for this experiment. The lecture was designed to 
represent the type of lecture a. malnstreamed deaf student might % 
encounter iti /a classropm planned primarily for hearing, students . 
The videotape contained f lectuner and an -interpreter who pro- 
vided a slmultapepus interpretation into Signed English for ' 
deaf students. ^Fdllowing^ the videotaped lecture students ore- 
iewed previously prepared notes -for 15 minutes. These notes 
contained the critical concepts^ .presented in the lecture. At the 
close of the first session each student returned the notes to the 
^experimenter. The^econd session *was .conducted two days later. 
In this session^ half of each group reviewed the notes for 15 
minutes. The other *half of each group were 'administered the 
test. Following the 15-minute reviey- period, th*e test was admin- 
istered' t<^he students who had been reviewing the notes. 
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The test was divided Into four parts (recall, recognition, > 

concept acquisition, problem' solving) . The recall test conslst;ed 

^ * - - 

of 12 definitions. Students were required to recall the term for 
efach definition and write the term beside Its definition. After 
completing the recall ^ portion of the test students returned their ^ 
paper to the experimenter ai>d were administered the remaining ^ 
three parts. The recognition portloi^ consisted of the' same 12 
items found in the recall portlbn except that the definitions 
Kad^been randomly reordered and the correct terms were listed. 
Students were required to match the term with its definition. The 
coiYc^pt^ acquisition portion consisted of 11 multiple choice Items' 
f-e^uirinfe studettts to classify novel instances into thelr^ correct 
concept category. On the problem solving part^^o^ the test students 
were instructed to pretend that they were behavioral psychologists. 
They were then asked to gJ^^e a written solution to three short case 
studies. 'Each solution wa^s given a score oF^zero, one, or two. 
Scores were based on the student's appropriate use of the principles 
covered in the lecture and the .notes". 

Data were analyzed using multivariate analysis of variance 
with two independent variables ^deaf vs. hearing, repeated review^ 
vs. no repeated review) and four depegident variables (recall, 
recognition, concept%acqulsltion, problem solving). 



/ 
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Results 



Table 1 lists the mean numbet of items correct and standard 
deviations on 'each dependent measure for the hearing and deaf 
groups, in the repeated review and no repeated review conditions* A 
multivariate analysis of variance was used to test the difference 
between the hearing and 46af groups, repeated review and no re*- 
peated review conditions and the interaction of these factors • 
Wilke's lamb(^ ob t a ined from the multivariate analysis of 
variance was referred tb^chi equare tables for tests of signjffi- 
cance* j« ^ 



Insert Table 1 about here ^ 

— . 4^ 



The multivariate interaction between groups (deaf-hearing) 



V 



and conditions (r epea ted review no repeated review) was found to , 

2 

be signifvicant x (4) » 24.99, p<C*01, The univariate F ratios 
% in Table 2 'indicate that the groups by conditions interaction was 
significant for ^recall and recognition m^asur^s but not signifi!- 



cant for concept acquisition or problem solving. Subsequent . 



im sblving. 

examination of the simple main effects incnncates that repeated re- 
view facilitated the deaf students' performance on recall and 
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recognition Jjut had no significant effect on hearing 

/ 

students' perf oonnance (see Figures 1 and 2). 



Insert Table 2, Figure 1 
and Flgurfe 2 about here 



The multivariate test of the repeated review veriius the no 

2 . 

repeated review condition was significant x (4) - 35.11, p,< iOl, 
Examination of the univariate F ratios in Table 2 along with the 
means in Table 1 shows that students with repeated review outper- 
formed those with no repeated review on recall, recognltloh and 
**^obl4m solving/ but not concept acquisition. From the groups x 
conditions interaction, it can be se6n that the repeated review 
versus no-repeated review difference for the recall and recogni-^ 
tion measures can be, attributed to improved performance oji the, 
part of the deaf student^ but not the hearing students. Thus, 

the resUlts indicate^ that repeated review facilitated deaf stu- 

* * 
dents' performances on recall, recognition and problem Solving • 

items and hearing, students' performance on problem solving. 

Repeated review did not facilitate performance on the concept 

acquis it iori measure* 

* * * 

The multivariate test of group differences (deaf-hearing) 
was highly significant x^(4) « 102.29, p<:.001. This finding is 
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alsoj^ref lected in Table 2 with* all four univariate F ratios beings 
signitica^e at the .001 level. Thg raeeins in Table 1 further show 
that*hearing students scored higher than deaf students on all 
four measures (recall, recognition, concept' acquisition and^^ 
problem solving) . 
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Discussion 



The results, of tMai experiment have both practical and . 
theoretical implications. It was predicted that the act of 
reviewing notes immediately prl^or to taking a te^t would facili- 
tate performance "on each of the four dependent measures, but; 

> » 

would have the most im{)act on recall and recognition. The r^ 
suits indicated that repeated- review facilitated recall and.,. ' 
recognition perforiSiance' for deaf ^students b.ut not for hearing 
students. The fact that hearing students did not benefit from 
repeated review appeajrs to be in contradiction with previous 
research which suggests that the act of reviewing class ncrte^ 
facj.litates recall and is the most .important function served by 
'notes (Carter & Van Matre, 1575;' Pisher & Harris, 1^73). It/ > 

p * 

should be poiated* out, ^however, that in the present study all 
students reviewed the notes immediately following the lecture, 
but only part of each gyroup (deaf an<i heaf ing) received t;^ie , ' 
repeated ireview. Thus^ it is possible that ' for /learing students , 

/ ^ r 

repeated review had na -facilitrative effect for recaljj. and recogr 
nition items beyond that provided by Itnmediate yeview. It could 
be 'argued that hearing students "did well, because they had Already 
been exposed, to the material in other settirlgs. Previous research 
suggests, however, that the content used in this itudy is uhfamlliar 
to hearing* college students who hav« not Qompleted a psychology 
cpurse (Andrew, 1975)^» ' ^ , • 
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^ The results smrongly supported .the prediction that hearing 

students would outpetf orm dea£ students' on e^ch of the depend- 

' * ' * * ' ' / * / 

^tineasures. While. ^4iis fexperiment did not: focus on the. pauses ' 

of the deaf-hearing differences, previous research woul4 suggest ^ 

that part-^of the ^ifferetlces could be attributed, to deaf students' 

.diffj.c.ulty with the English language (Quigiey et al, 'l'976y. Walter . 

(1978J has reported that the average deaf college student has a 

vocabulary approxmitely otTe-third the si-ze.df the avfirage hearing 

colleg^ student's vocabulary." These linguisi;ic. deficiencies combined 

n ' ■ . - y ; 

<WLth the d^f pferson'^^ experiential yo ids: have an adverse effe*l5!^ 

, - ' * • ' ' > 

on^dfeaf students' ability tp 'process prose material (WalteT>, 1977)^.^ 

/ / ^^^^ * tfs> ^ ' •/ * ' * ^ ' . 

^ V; * -.One of, the mcro^r, importaJit dif'fe^eftces between deaf and * 

1 ' ' ' \ ' ^ ^ f , » 

tiearing students in this' experiment' can be seen when the repeated 

' . \ 

'review^ groups ara compared^^^jon the recalj. and recognition mfea- 
suJres'* It is interestihg to note- that hearing students who ha^ 
repeatflftl *r^yiew, outperfoinn^d deaf students (who ha^d repeated " ^ 

revie;^* <^ recoil t^on ^i^eflis, 8\it petformed\at relatively the . ^ 

' V • * " ' ^ • > \ \ - 1 ' ' "^"^^^ ^ 

j'saifie l^vel asrdeaf stucferits on recall items, (Sinde the itema 

' were Identical",' none of^i^e variance' between 'groups can be attri- 
buted to item difficulty level). The individual means (in Table 
I) show that hearing students nearly doubled- their performance 
from recall (M « 5.81) to recognition '<M - 1©.1) while deaf 
students in,creased only slightly (reqall, M 4.48; recognition, 
li ° 6.05). Further analysis shewed ttiat approximately ^alf (47%)* 
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'^'f tte repeated review deaf students' recognition^ Jbres' were, 
equal ^Q*.pr actually lower tTlan their recall scopes However, 
onlyi'2% of the repeated reView hearing group l^er formed at the , 
same level 'or worse. In /other words, having the response • 
set'available wa's highly' £acil it at ive for hearing students* but 

'^liot for deaf atudents. Many deaf students were actually confused 
by .having the correct answers^ oo' the Hest form-' This finding has 
teen replicated in a subsequent experiment (Ellsworth, 1977). * ^ 

Existing theo^ry surrounding 4eafness and cognitive process- 
ing does not adequately accotiny'for the* recall-recognition dis- 
crepancy. Recd|tJ^erature in cognition suggests that recogni- 

/tion*, because it puts less^JE^a loa^fbn memory* should be cdgni- 
tively less difficult than recall. (Brovm, 1977). \ The performance 
of ihe^a^rttys"* students would 'tend to support this theory byt the ' 



contradictory finding with deaf students needs further explana- 
tid^ In the present experiment deaf students apparently had 
enough English (language) ability and cognitive ability to per- 
form similarly to heai^ing students on the recall items. Byt when 
the recall items were changed to Tecognition Items, 4eaf people 
were much less- cap,able of benefitting from the retrieval cues 
' available. Again the semantic and syntactic -dif ferences of the 
deaf-heartng -.groups is the most likely cause of this perfprmance^ 
difference. . ' « - . 

While repeated review was highly facilitatlve' for deaf. 
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Students on 'both recall and recogtiition^ it ha4. no effect on their 
' ^;terfonniIT&«k^ on concept acquiBition and limited effect on prbblem 
solving, ♦It should be noted that while repeated review had 

signiiEicant effect* on problem' solving performance (see Table 2)*, - 

' # ' * * " ' 

the magnitude of t}>at effect for deaf students was small (see 

Tablfe 1). Few deaf students^w^re able to^give any measurable 

responses^ to problem aplv^n^ questions regardless of their expef- 

' imental group (8g% of the deaf students who did not have delayed 



review received a score of one or zero, while 86% of those who 
had delayed review receive(f a score of one or zero). These_^ 
findings point to the limitations of review as a facilitative 
learning process*, The act (previewing notes, especially when 
^the review is unstructured, has ^ the most impact on tasks whidh 
ffcus on memory a^one rather thagf^t^sks .requiring higher order 

College courses have concept 



focus on ] 
integrative processing. Since 



acquisition and problem ^(/iving t^pe objectives as their primary- 
* learning outcomes, . these findings have important instructional 
implications, ^ 

The results of this experiment yield seve'tal practical 
> implications for deaf students, teachers and researchers. Firat, 
ChQ'data suggest that deaf student^ can,, in fact, benefit frpm 
notes taken by someone else, if the notes are reviewed prior to 
the test. Second, since review has i, limited effect on concept 
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acquisition and problem solving tasks, deaf students ne^ addi- 
tional academic support if they are. to perform as well as hearing 
Students. Third , .teachers knd researchers shoiild be moje aware 
of th6 potential pitfalls 'that recognition itfema may pose, for 
deaf sttidents. It should jBt be automatically assumed by a tea- 
cher of deaf students or a researcher that recognition items 
are less difficult than recall items* ' , 

^ ■ 
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Table 1. Means and standard deviations for the hearing and deaf in the 



, review ond no review conditions 



, Recall- 

Rectiignition 

Concept 
acquisition 

Proljlem 
solving 



Numb.er 
Possible 



12 



12 



n 



X 

S.D 

T 

S.D. 

IT 

S.D. 
S.D. 



Hearing 

No Review Review" Total No Review - Review • Total 



1.06 * 
1.39 

Z3e 
2.20 

4.94 
1.78 

.50 • 

..98 



4.48 
2.46 

6.05 

2.3$ ' 

5J6 
2.30 

.81 
.98 



2.42 
2.51 

3.83 
2.88 

5.26 
2.02 

.62 

.99 



5.94 
3.05 

10.00 
1.70 

9,94 
1.48 

2.82 

1.63 . 



'5.81 
2.56 

10.13 
2.42 

.9.31 
2.09 

.3.75 
1.29 



5.88 
2^8 

10.06 
2,05 

9.64 
1.80 " 

3.27 • 

1.53 



Table 2 



Unjvafiate Fs fr^m Groups (Deaf-Hearing) , by ConditioRMR|view-No 
Review) Analyses. 



Analysis 



Dependent Measure 



F(1.82) 



Conditions 
(Review-No-Review) 



Groups 
(Deaf-Hearing) 



Recafl 1 
Recognition. 
Concept Acquisition 
Problem SoWng- i 



lem^^3oWn( 



Recall 

Recognition ' ^ 
Concept Acquisition 
Problem Solving 



21.32 
34.14 
2.21 * 
8.90 

41.68 
152.60 
102.99 

95.94 



-.001 ^ 
.001 
.14 ' 

.01 : 

.001 
-.001 
.00 ^ 
'O01 



Interaction 



Recall 



(Groups X Conditions) Recognition 

Concept Acquistiop 
0 ' Problem Solving 



4- 



^ 



12.00 
13.08 
2.84 
1.34 



.001 
.001 
.09 

(25 
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100 



\ 
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Figure 1 . Recal scores for deaf and hearing students in the 
review and no review conditions. 




No Review Review 



Rgure 2. RecognltiQn scores for deaf and hearing students 
in the revidw and no review conditions. 
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